The hypothesis has been tested that postcholecystectomy common duct stones of the brown subtype are a consequence of three factors: bile infection, old age and previous sphincterotomy. It was found that: (i) 27 of 39 consecutive patients with recurrent common duct stones had brown stones. Nineteen of these 27 patients (70.3%) had previous sphincterotomy or sphincteroplasty : (ii) six of 15 patients with stone and bile analysis both at the time of cholecystectomy and at the second operation and who had sterile operative bile and non brown stones at the first operation, formed brown stones after T-tube drainage and after the onset of bile infection; (iii) patients with both intra and postoperative negative bile culture (n 39 out of 137) had a lower mean age (50.5 years) and less frequently had a sphincterotomy than did individuals with a negative culture at operation, who subsequently had bile infection (n 37; mean age 58.5 years; sphincterotomy in 88.8% of cases).
The hypothesis has been tested that postcholecystectomy common duct stones of the brown subtype are a consequence of three factors: bile infection, old age and previous sphincterotomy. It was found that: (i) 27 of 39 consecutive patients with recurrent common duct stones had brown stones. Nineteen of these 27 patients (70.3%) had previous sphincterotomy or sphincteroplasty : (ii) six of 15 patients with stone and bile analysis both at the time of cholecystectomy and at the second operation and who had sterile operative bile and non brown stones at the first operation, formed brown stones after T-tube drainage and after the onset of bile infection; (iii) patients with both intra and postoperative negative bile culture (n 39 out of 137) had a lower mean age (50.5 years) and less frequently had a sphincterotomy than did individuals with a negative culture at operation, who subsequently had bile infection (n 37; mean age 58.5 years; sphincterotomy in 88.8% of cases).
In addition, in a follow up study of 105 patients with sphincterotomy and with sphincteroplasty (including ERCP or i.v. cholangiography in all cases), mean follow-up interval 6.1 years, 11 .3 % of patients had brown recurrent common duct stones.
It is suggested that, since brown recurrent common duct stones are secondary to bile stasis and infection and the duodenum is going to be colonized by bacteria with increasing age, sphincterotomy (and subsequent stricture), facilitating bile contamination and bacterial overgrowth, could be one of the major determinants of brown recurrent common duct stones (RCS) formation. In particular, more than 11% of the patients with a sphincterotomy are going to form in the future RCS of the brown subtype.
KEY WORDS: Sphincterotomy, bile stasis and infection, common duct brown stones Sphincterotomy is a common surgical and endoscopic procedure with an increased range of indications 1-5, both in the treatment of papillary stenosis and of common duct stones. However, even if sphincterotomy and sphincteroplasty are widespread procedures, with a low perioperative mortality and morbidity, very little is known on their possible long term side effects 1-6.
In particular, the incidence of recurrent duct stones after damage of the sphincteric mechanism has never been evaluated carefully.
We have recently documented that7: 1) Recurrent common duct stones of the brown subtype are usually associated with infection by E. coli; 2) Bile infection is not secondary to the presence of brown stones, but precedes brown stones formation; 3) Bile infection by E. coli is, together with bile stasis, the main factor in the pathogenesis of brown stones. 1984 (therefore only partly belonging to the previous group of 1000 patients) and who were followed-up in the same period.
This study was undertaken to document the incidence of postsphincterotomy stones and in particular the incidence of brown stones at various intervals post sphincterotomy. All patients with proven recurrent stones in this group underwent surgery for stone removal.
METHODS
In all of the 1000 consecutive patients, clinical and laboratory findings, gallbladder histology, bile culture and bile pH were related to the analysis of stone composition by X-ray diffractometry and infrared spectroscopy. A detailed description of techniques has already been reported [7] [8] [9] [10] [11] [12] [13] In particular, bile samples for bile culture were always obtained at operation and, in patients with a T-tube (n 131), every two days in the postoperative period. Bile In another case, a 36-year-old female, the cystic duct was running along the medial aspect of the common duct down to the ampulla of Vater and was left long at cholecystectomy. Four years later, a single large cholesterol stone with a composition similar to that of stones removed at cholecystectomy was found. This patient had simple cholecystectomy at the first operation. Operative cholangiography showed no stone in the common duct or in the cystic stump at the cholecystectomy time. Bile culture, obtained at both operations, was always negative.
Patients with Monitoring of Operative and Postoperative Bile Bacteriology
Through the T-tube (n 131) Table 4 shows that patients with both intra and postoperative bile culture had a lower mean age (50.5 years, range 29-65) and less frequently a sphincterotomy (28.5%), than did individuals with a negative culture at operation, who subsequently had bile infection (mean age 58.5 years, range 41-71; sphincterotomy associated in 88.8% of cases). Age difference between these two groups was statistically significant (p<0.01) as well as difference between the mean age of patients with both intra and postoperative negative culture and those with both intra and postoperative positive culture (p<0.001). Environmental bacteria were cultured in only 5 cases with a prolonged T-tube presence.
Therefore age, in association with sphincterotomy, was an important determinant of postoperative bacterial overgrowth in patients with previously negative cultures. Table 4 Monitoring of bile culture in patients with common duct stones and T-tube drainage (n =131). (Table 2) .
(ii) Postcholecystectomy stones in patients with cholesterol stones at the first operation were brown in patients with previous sphincterotomy and non brown if sphincterotomy was not performed (p< 0.001) ( Tables 2 and 3 ).
(iii) The incidence of brown recurrent common duct stones in a follow-up study of patients with sphincterotomy or sphincteroplasty was 11% and no difference was observed in the incidence of recurrent common duct stones between the two procedures ( Table 5) .
(iv) Brown recurrent common duct stones may become symptomatic even after 12-27 years. Therefore, even if the mean time lapse for stone recurrence is usually shorter (3.5 years for sphincteroplasty and for sphincterotomy), it is evident that a longer follow-up period will detect an increasing number of patients with brown recurrent common duct stones.
After establishing that sphincterotomy and sphincteroplasty are associated with a recurrence rate higher than 11%, two questions require further comment: 1) What are the possible mechanisms that make sphincterotomy and sphincteroplasty able to produce brown stones? 2) Why do brown recurrent common duct stones form in some of the patients and do not in the others?
A definitive answer to these questions is not possible at the moment. Since bile infection is the crucial factor in the pathogenesis of brown recurrent common duct stones7-1, probably the persistent alteration of the sphincteric mechanism, that acts as a protective system between the alimentary canal and bile tract, facilitates the penetration of Gram negative bacteria. After sphincterotomy, Gram negative bacteria enter the bile duct through the altered sphincter of Oddi. Data reported in Age of patients is also of importance. Table 4 shows that age, in association with sphincterotomy, is an important determinant of postoperative bactibilia in patients with previous negative culture.
In fact, it is well known that the duodenum is usually sterile in young healthy patients1. However, with the passing of time, immunological deficiency and motor disorders of the alimentary tract are known to increase. In particular, bile culture performed in 1000 consecutive patients, as well as studies on the bacteriology of the duodenum and common duct bile in the same patients, confirm that bacterial colonization of the common duct is also an age dependent phenomenon9'1'5'6.
Therefore, in young patients bactibilia is unlikely to occur after sphincterotomy (and therefore brown stones are unlikely to form). However, when patients with a persistent damage of the sphincteric mechanism acquire with age those conditions that determine bacterial overgrowth in the duodenum, then bile infection is likely to occur and brown recurrent common duct stones can also form. In conclusion, the message is: "Avoid unnecessary sphincterotomy".
Endoscopic sphincterotomy has its own specific indications: acute suppurative cholangitis, stones impacted in the papilla, old patients or patients with repeated bile tract operations, palliation of bile duct tumors, or even in the diagnosis of a suspected ampulloma, etc.
Surgical sphincterotomy and sphincteroplasty should also be performed only when strictly required. Even strenuous supporters of sphincteroplasty report 6-10% of poor results in patients with a 5 year follow-up, controlled by i.v. cholangiography or ERCP 1-3. The present study shows that at least 11% of patients with sphincterotomy are going to develop in the future brown recurrent common duct stones. Similar findings have also been suggested by others17, even if this close relationship between sphincterotomy and recurrent common duct stones of the brown subtype has never been stressed specifically.
